Abstract
Introduction
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Land use induces land surface property changes, which significantly feed back on 45 climate by modulating exchanges of energy, water vapor and greenhouse gases with 46 the atmosphere. Current research shows that land use has been the second most important source of carbon emission by human activity at timescales of hundreds of 48 years (Houghton, 1999) . The assessment of the role of human activity in the abnormal 49 CO 2 rise since 7 ka B. P. is an important issue in the scientific community (Joos et al., 
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The hypothesis on the role of early human activity on abnormal CO 2 change 52 during the Holocene is advanced by Ruddiman (2003) , based on comparing the CO 2 53 trends between Holocene and previous early interglacial intervals (Ruddiman and 54 Thomson, 2001; Ruddiman, 2003 Ruddiman, , 2007 ) . Since these earlier downward trends were 55 unquestionably of natural origin, the upward trend after 7 ka B. P. is anomalous and 
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A n is the theoretically area needed to sustain the total population of the region, 122 while R is the ratio of actual cultivated area to A n , which is induced by the slashing 123 and burning agriculture system in prehistoric period. Since the cultivated area was 124 normally abandoned after some years of cultivation due to their declining productivity 125 (Wang, 1997) , the actual cultivated area would be much larger than the needed area, 126 and R could be estimated as follows:
A n =F/Y (4) 135 In equation 4, F is calculated using the population number (P) and food Combining equations 1 to 6 allows the equation for the land use area in each 144 archeological site to be derived: 
Attribute input data
245
The attribute data include environmental, social and economic parameters of has also lasted for about 1,000 years. Thus all the sites can be reclassified into 272 1,000-year intervals (Fig 2) slope, soil type, aspect and distance to river system, thus their raster layers obtain 316 corresponding class weights from 5 to 1 (Fig 3a-b) . 317 Statistical analysis shows that the number of archeological sites decreases with 318 increasing elevation, slope and distance to river system in each 1,000-year interval. 319 Additionally, the spot weights of specific layers are set according to the percentage of 320 above sites in different ranges of the corresponding environmental variable (Fig 3c-d) . (Fig 4a) , modern spatial distribution of land use was reconstructed by 328 PLUM in Yiluo valley (Fig 4b) . Comparison between observed (Fig 4c) and 329 reconstructed land use distribution patterns (Fig 4d) In a spatial sense, prehistoric land use was mainly distributed close to the river in 378 the lower reach of the valley, which has low elevation and gentle slope (Fig 6a-d) .P., it shows a relatively low intensity of human activity in prehistoric periods.
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However, the distribution pattern of land use since 5 ka B.P. was similar to that in 482 modern times (Fig 4c and Fig 6d) , which indicates that land use might have had 483 impact on environmental change. 
Uncertainty and future improvements
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